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Isolated contralateral vertebral artery injury in a
stab wound to the neck
Fausto Y. Vinces, DO, Mark A. Newell, MD, and Robert A. Cherry, MD, Bronx, NY
Ipsilateral vertebral artery injuries are a rare entity following trauma to the neck. We discuss the first case of an isolated
right vertebral artery injury in a patient with a left stab wound. The patient required bilateral neck explorations and, due
to massive bleeding, a median sternotomy in order to obtain control of the proximal segment of the right vertebral artery.
We emphasize the importance for trauma surgeons to be familiar with basic but important vascular exposures. The
anatomy, surgical exposure, and management of these rare injuries are discussed. (J Vasc Surg 2004;39:462-4.)
Ipsilateral vertebral artery injuries are uncommon after
trauma to the neck. To our knowledge, ours is the first
reported case of an isolated contralateral vertebral artery
injury in a patient who sustained a stab wound to the neck.
The number of diagnosed vertebral artery injuries has in-
creased over the last decade because of more liberal use of
computed tomography, color flow duplex ultrasound scan-
ning, and angiography in both blunt and penetrating
trauma to the neck. Therefore a fundamental understand-
ing of findings of vertebral artery injuries at presentation, as
well as their diagnosis and treatment, is essential for optimal
management of this unusual injury.
CASE REPORT
A 34-year-old man was brought to our emergency department
with a single stab wound to the anterior aspect of the left sterno-
cleidomastoid muscle (zone II). Vital signs at admission included
blood pressure of 96/70, heart rate of 84 bpm, and Glascow
Coma Scale of 15. After primary and secondary surveys in the
trauma resuscitation area were completed, the patient was taken to
the operating suite because of an expanding hematoma and persis-
tent hypotension after administration of 2 L of lactated Ringer
solution (blood pressure, 84/62; heart rate, 108 bpm). An endo-
tracheal tube was placed, and formal left-sided neck exploration
was performed, which demonstrated intact vascular structures.
However, a hematoma was present near the left thyroid lobe,
which was explored, and demonstrated active bleeding from the
contralateral side. During the exploration, the patient lost approx-
imately 1000 mL of blood. Digital pressure was applied to mini-
mize blood loss while formal right-sided neck exploration was
performed. Further dissection revealed that there was an injury
near the base of the right subclavian artery. The right vertebral
artery was then identified, and partial laceration of its proximal
segment was noted. Because of massive bleeding, a median ster-
notomy was performed to obtain proximal and distal control of the
vessel. Ligation of the vessel at its origin from the subclavian artery
was performed. Further exploration demonstrated a left postero-
lateral laceration of the esophageal muscular layer. This was pri-
marily repaired with 3-0 silk sutures. A No. 10 Jackson-Pratt drain
was placed in the left side of the neck. The trajectory of the stab
wound is demonstrated in Fig 1; the track spared the left carotid
sheath, caused a small laceration in the esophagus, and injured the
proximal segment of the right vertebral artery.
Eight units of packed red blood cells and four units of fresh-
frozen plasma were administered during the procedure. Estimated
blood loss was 2300 mL. The patient had an uneventful recovery
and was discharged on postoperative day 7.
DISCUSSION
Ipsilateral injury to the vertebral artery is rare because of
its protected anatomic location along the vertebral column.
This case report demonstrates a contralateral vertebral ar-
tery injury without any vascular injury to the ipsilateral side.
To our knowledge, there are no other case reports of
isolated contralateral vertebral artery injury after a stab
wound to the neck. Injury to this vessel usually is not
associated with neurologic deficit, and many such injuries
have gone unrecognized.1 However, this has changed dur-
ing the last decade because of an increase in the number of
screening tests and newer diagnostic and therapeutic pro-
cedures.1,2
The incidence of vertebral artery injury in penetrating
neck trauma varies from 1.0% in gunshot wounds to 7.4% in
stab wounds.3-5 Two thirds of patients with penetrating
vertebral artery injuries have associated injuries.4,5 Gunshot
wounds to the vertebral artery are associated with major
injury to other vessels, the cervical spine, and the aerodi-
gestive tract.4,5 Stab wounds are usually associated with
brachial plexus, internal jugular vein, esophageal, and tho-
racic injuries. Likewise, blunt injuries to the vertebral arter-
ies can have associated injuries in as many as 71% of cases.2
The cervical spine is the area most commonly injured in
association with blunt trauma to the vertebral arteries.2
Anatomically, the vertebral artery is the first branch of
the subclavian artery. It is divided into four parts (Fig 2).
The first segment, or proximal portion, originates intratho-
racically and extends into zone I of the neck via the cervical
spine foramen. The second segment is located from C6 to
C1. The third segment courses between C1 and the base of
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the skull. The fourth segment is the intracranial portion,
and extends from the base of the skull to the basilar artery.6
In penetrating trauma, injury to the vertebral artery
with massive hemorrhage may be encountered during neck
exploration of a penetrating wound with a hematoma. If
this injury is identified at the time of neck exploration and
bleeding is apparent, management consists of proximal and
distal ligation of the vessel.7 An incision along the anterior
border of the sternocleidomastoid muscle from below the
mastoid process to the sternoclavicular junction usually
provides adequate exposure of the first and second seg-
ments of the vertebral artery. A more limited incision can be
used if the location of the injury is known.
To obtain vascular control of injuries in the first seg-
ment, a transverse supraclavicular incision with transection
of the sternocleidomastoid and anterior scalene muscles
may be performed, if necessary. Attention should be given
to preservation of the phrenic nerve during mobilization of
the anterior scalene muscle. In addition, branches of the
thyrocervical trunk are divided to permit access to the
vertebral artery. The proximal subclavian artery and its four
branches can be controlled if there is injury to the vertebral-
subclavian junction. In our patient, vascular control could
not be obtained in this way because of massive bleeding.
Therefore, a median sternotomy was performed to control
the subclavian artery and its branches. Vascular control of
the second segment is difficult and involves removal of the
bony roof of the transverse process proximal and distal to
the injury with direct ligation of the intraosseous vertebral
artery. High injury, including the third and fourth seg-
ments, may require extension of the incision posteriorly
behind the ear, or suboccipital craniectomy with direct
ligation of the distal vertebral artery.6 This should be pre-
ceded by angiography and embolization of the proximal
portion of the vertebral artery.2,4,5
Most vertebral artery injuries are diagnosed at angiog-
raphy performed to assess either a posterior neck wound
near the transverse process or at routine four-vessel angiog-
raphy during selective observation.8 However, if the patient
is hemodynamically stable, angiography and embolization
is a valuable option. The process usually enables identifica-
tion of the injured site, the nature of the injury, and the
contralateral circulation. Proximal and distal embolization
of the vertebral artery lesion is usually necessary to control
active bleeding, false aneurysms, or arteriovenous fistu-
las.4,9 Embolization of the distal segment of the vertebral
artery should be attempted if the anatomy and hemody-
namic stability of the patient allow this maneuver. Surgical
control of these high segments is extremely challenging,
and usually requires combined effort of vascular, trauma,
and sometimes neurosurgery specialists. If antegrade distal
embolization is unsuccessful, retrograde balloon occlusion
through the opposite vertebral artery may be possible.10
Nonoperative management has a definitive role in vertebral
artery injuries. In a series from Demetriades et al,4 pene-
trating vertebral artery injuries were successfully managed
Fig 1. Trajectory of stab wound.
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nonoperatively in 13 of 22 patients. Critics of this approach
are concerned about delayed complications, such as false
aneurysm or arteriovenous fistula. They recommend rou-
tine surgery and ligation of the vessel.8 However, operative
management has not gained popularity, because of the
complexity of the operation and the success of interven-
tional radiology in treating delayed complications.
In summary, vertebral artery injury is identified more
frequently in both blunt and penetrating trauma, as a result
of liberal use of color flow duplex ultrasound scanning,
computed tomography angiography, and four-vessel an-
giography. In hemodynamically stable patients, most ver-
tebral artery injuries can be safely treated nonoperatively or
with angiographic embolization. Surgical intervention
should be reserved for patients with severe active bleeding
or when angiographic embolization fails.
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